knowing or asking what they contained. […] When the sixteen volumes of manuscript were burnt Smith's mind seemed to be greatly relieved." What did these 16 volumes contain? Why would Adam Smith want to keep part of his work secret ?
Adam Smith used the pin maker example to advance his theory that the division of labour results in productivity improvements. The organisation of work within the small pin making industry was considered sufficiently convincing that it was used to defend an economic law. The division of labour is at the beginning of The Wealth of Nations.
While the study of pin making has been examined and commented at length, it still remains unclear as to where Adam Smith acquired his understanding of the pin industry.
One hypothesis is that Smith himself collected the data in the field. However, we can say neither when nor where he would have done so. A second hypothesis is that his data comes from his readings. It is necessary then to identify the one original text or several texts.
We suggest that Adam Smith based his work on several French texts. In the second half of the 18 th century, the Diderot's Encyclopédie and the Académie des Sciences de Paris explained pin manufacturing in detail. These texts were later copied, commented and synthesised. A large number of readings were thereby available to Adam Smith. Our thesis appears reasonable. It still remains to be shown however how these texts were used by Smith to construct his work.
Theories, past and present, explaining the origins of Smith's pin making example are first presented. They are then examined in light of the texts themselves. We notably highlight a number of weaknesses in the most often cited thesis, that of the use of the article « Épingles » from the Encyclopédie. We complete this thesis with three other documentary sources. We then show how Smith's writings are developed from theses four sources.
1) Ferguson's French source
Adam Ferguson was a colleague and friend of Adam Smith. They taught the same subject, moral philosophy, in Glasgow. In 1767 he published An essay on the history of civil society. The division of labour was considered in the fourth chapter : "Of the separation of Arts and professions". He wrote : "a people can make no great progress in cultivating the arts of life, until they have separated, and committed to different persons, the several tasks, which require a peculiar skill and attention". Progress comes not without division of labour. Such a division enables the simultaneous improvement of quality and productivity. "Every undertaker in manufacture finds, that the more he can subdivide the tasks of his workmen, and the more hands he can employ on separate articles, the more are his expenses diminished, and his profits increased". " By the separation of arts and professions, the sources of wealth are laid open" (p. 180 et 181).
Profit and wealth result from the division of labour.
An Adam Smith's thesis is exposed by his colleague before the publication of The Wealth of Nations in 1776. Adam Ferguson' s approach was more a sociological one however. Excessive division of labour strains social ties. "The separation of professions, while it seems to promise improvement of skill, and is actually the cause why the productions of every art become more perfect as commerce advances; yet in its termination, and ultimate effects, serves, in some measure, to break the bands of society" (p. 218). This sociological thesis, opposed to the division of labour, would later be made famous by others, notably Karl Marx.
When Adam Smith discovered his colleague's writings, he immediately saw his own ideas. He accused Ferguson of copying. Ferguson denied any plagiarism. Both were inspired by the same source: "some unnamed French source "when Smith had been before him"" (Hamowy, 1968 , p. 249 citing John Rae, 1895 ). Ferguson's defence leads us towards the French origins of Smith's ideas.
It may seem strange that Smith, who himself published in 1776, complained of plagiarism in 1767. Edwin Cannan (1896) provides an explanation. Notes taken in class by Smith's students were published. Cannan actually found the published text that had been sold to students in Glasgow. Smith spoke in class of the division of labour as early as 1763. This same subject could easily have been discussed with colleagues.
Adam Ferguson had the opportunity to copy Adam Smith. The question is whether he did or not. Was his reference to a common French source simply a way of hiding his own plagiarism? Cannan (1896) believes so and in so doing defends the originality of Smith's work. Others advance different hypotheses. Hamowy (1968, p. 255) Germain Garnier adopted this point of view in his 1802 translation into French of
The Wealth of Nations. This translation is still that used by French economics students.
The technical terms used by Delaire to describe the process are reintroduced in italics.
The first stage is "a man draws out the wire". Garnier boldly translated this phrase as « un ouvrier tire le fil à la bobille ». In French the word « bobille », derived from « bobine » (reel), is rarely employed. No dictionary suggests this same translation.
Garnier chose to do so as he read Delaire's text at the same time as he translated Smith's. He extrapolated. In his text, he added an additional step from the Encyclopédie « piquer les papiers » (to pierce the papers). He did more then than simply translate.
One man draws out the wire, another straights it, a third cuts it, a fourth points it, a fifth grinds it at the top for receiving, the head; to make the head requires two or three distinct operations; to put it on is a peculiar business, to whiten the pins is another; it is even a trade by itself to put them into the paper; and the important business of making a pin is, in this manner, divided into about eighteen distinct operations, … Un ouvrier tire le fil à la bobille, un autre le dresse, un troisième coupe la dressée, un quatrième empointe, un cinquième est employé à émoudre le bout qui doit recevoir la tête. Cette tête fait elle-même l'objet de deux ou trois opérations séparées : la frapper est une besogne particulière ; blanchir les épingles en est une autre ; c'est même un métier distinct que de piquer les papiers et d'y bouter les épingles ; enfin l'important travail de faire une épingle est divisé en dix-huit opérations distinctes ou environ … Murray Rothbard (1995, p. 443 ) also defends this thesis. "There is strong evidence that the "French source" for both writers was the article Epingles in the Encyclopédie". The texts differ on this first stage, yet they both refer to 18 stages in all.
-Adam Smith is unsure of the number of stages required to make the pin head. Is it two or three? "To make the head requires two or three distinct operations." The Encyclopédie clearly describes three.
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The right spelling of this name. Encyclopédie doesn't estimate production rates.
The Encyclopédie appears a difficult reference to use as it covers so many subjects.
Why would Smith have thought of looking through the Encyclopédie for such a minor article? One rarely thumbs through a dictionary. A dictionary is typically used for a more deliberate inquiry about a precise topic. Why then was Smith so interested in pin making?
In light of this discussion, Germain Garnier's evidence appears relatively weak. The article « Epingle » from the Encyclopédie was no doubt influential but it is unlikely to have been the only source. Other texts may have come between Adam Smith and the Encyclopédie. This is the hypothesis we defend here.
3) The multiple references hypothesis Given each contributor's renown, Duhamel probably had no alternative but to identify the source. While Réamur was no longer alive at the time his manuscript had been widely read. Perronet on the other hand was very much alive. In charge of the engineering school, he was an influential figure in the administration of the Ponts et Chaussées (roads and bridges).
Pin making was the subject of these three important texts, published in 1755, 1761 and 1765. A great number of minor works were also published. Many periodicals included book reviews. L'art de l'épinglier was reviewed several times. The volumes of the Encyclopédie were mentioned and its articles were reviewed from time to time.
Journalists generally preferred philosophical articles. They were not really interested in pins.
Another minor text was the pin making article in technical dictionaries. The Encyclopédie had opened the dictionary market. As the Encyclopédie remained expensive, publishers filled the segment with cheaper, more specialised dictionaries.
These small "portable" dictionaries were actually compilations of more voluminous works otherwise inaccessible to the general public.
All the French texts are not cited here. Many could not have been used by Smith: the publishing dates do not match, the texts differ too widely, or they were not available in Glasgow. The French texts tended to copy one another. A detailed study shows that all the publications are based on two main handwritten studies in Normandy in 1717 and 1739. This subject will be examined in a forthcoming article.
In order to explore the multiple references hypothesis all the texts were collected and examined to determine how they could explain Adam Smith's writings. Four major texts were identified. They will now be presented individually.
3.1.) Dictionnaire portatif des arts et métiers by Macquer
Adam Smith owned a large collection of books (Bonar, 1894) . He had bought many different works during his travels in France. One purchase is particularly important here.
The Portable dictionary of arts and crafts including etc Macquer is more precise and concise than the Encyclopédie. He gives work rates for eight workstations: 120 000 pins per day for the straightener (le dresseur), 30 000 for the putter (la bouteuse), and between 8 000 to 9 000 for the head maker (l'entêteur) (average of 8 500). The rhythms are different for each stage. We can complete those given by assuming that the grinder works at the same rate as the head maker. Adam
Smith deduced an average production rate. Table 2 . Execution time for each pin making operation according to Macquer's (1766) rhythms.
This calculation is straightforward. Two stages are omitted however: "to white pins in the boiler" (« blanchir les épingles dans la chaudière ») and putting them through the rub machine (« frottoire »). Macquer didn't give the rhythms for these stages. We hence have ten stages. This may explain why Adam Smith spoke of ten workers in The Wealth of Nations: "I have seen a small manufactory of this kind where ten men only where employed".
The other calculation, which involves inverting the rhythms, requires no assumption as to the length of the working day. Adeimantus -For business is not disposed to wait until the doer of the business is at leisure; but the doer must follow up what he is doing, and make the business his first object.
Socrates -He must.
Adeimantus -And if so, we must infer that all things are produced more plentifully and easily and of a better quality when one man does one thing which is natural to him and does it at the right time, and leaves other things.
Socrates -Undoubtedly.
Adeimantus -Then more than four citizens will be required; for the husbandman will not make his own plough or mattock, or other implements of agriculture, if they are to be good for anything. Neither will the builder make his tools --and he too needs many; and in like manner the weaver and shoemaker.
Socrates -True.
Adeimantus -Then carpenters, and smiths, and many other artisans, will be sharers in our little State, which is already beginning to grow?
Adeimantus -Yet even if we add neatherds, shepherds, and other herdsmen, in order that our husbandmen may have oxen to plough with, and builders as well as husbandmen may have draught cattle, and curriers and weavers fleeces and hides, --still our State will not be very large.
Socrates -That is true; yet neither will it be a very small State which contains all these.
Adeimantus -Then, again, there is the situation of the city --to find a place where nothing need be imported is well-nigh impossible.
Socrates -Impossible.
Adeimantus -Then there must be another class of citizens who will bring the required supply from another city?
Socrates -There must.
Adeimantus -But if the trader goes empty-handed, having nothing which they require who would supply his need, he will come back empty-handed.
Socrates -That is certain.
Adeimantus -And therefore what they produce at home must be not only enough for themselves, but such both in quantity and quality as to accommodate those from whom their wants are supplied." (Plato, The Republic, Book II, translated by Benjamin Jowett) Xenophon goes even further. He speaks of the division of labour within the one trade, shoe making. It was an important trade for the city of Athens that imported skins and widely exported the shoes it produced. "In the great cities, owing to the wide demand for each particular thing, a single craft will suffice for a means of livelihood, and often enough even a single department of that; there are shoe-makers who will only make sandals for men and others only for women. Or one artisan will get his living merely by stitching shoes, another by cutting them out, a third by shaping the upper leathers, and a fourth will do nothing but fit the parts together. Necessarily the man who spends all his time and trouble on the smallest task will do that task the best" (Xenophon, Cyropaedia, book VIII, translated by Henry Graham Dakyns, edited by F.M. Stawell, Project Gutenberg Release).
Task specialisation occurred in major industries and in large towns. It depended on the market. On the other hand, "in a small city the same man must make beds and chairs and ploughs and tables, and often build houses as well; and indeed he will be only too glad if he can find enough employers in all trades to keep him. Now it is impossible that a single man working at a dozen crafts can do them all well" (ibidem).
Adam Smith probably knew of these texts. His writings are similar : "Country workmen are almost everywhere obliged to apply themselves to all the different branches of industry that have so much affinity to one another as to be employed about the same sort of materials. A country carpenter deals in every sort of work that is made of wood: a country smith in every sort of work that is made of iron. The former is not only a carpenter, but a joiner, a cabinet-maker, and even a carver in wood, as well as a wheel-wright, a plough-wright, a cart and waggon maker." (The Wealth of Nations, Book 1, chapter 3).
Through the ages task specialisation has been associated with high production volumes and quality. The term "division of labour", however, had never been employed.
Smith's English predecessors spoke of this same concept (Cf. Schumpeter, 1954 , pp. 56, 214, 373-376, Rashid, 1998 . They identified and named it in various ways. Table 3 lists some of the terms employed. Table 3 . The terms employed to describe the concept of the division of labour prior to Adam Smith's work.
Each author described the concept in his own way but all lacked a concise term. The verb "to divide" was often employed in two derived forms, "divided" and "dividing".
The substantive form was close. Adam Smith employed "division of labour", a term that refers both to the result (work is divided and everyone has their own speciality) and to the action itself (work is divided again and again, with more and more workstations created). In addition, Duhamel refers to the rapidity of work. Adam Smith develops this same idea as the "productive power of labour".
Smith may have been influenced by Duhamel du
We have now identified two sources, Macquer and Duhamel du Monceau. These texts do not explain however why Adam Smith was so interested in pin making. What event triggered his interest? A periodical may have set off his interest. The hypothesis here is that it was the Journal des sçavans.
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« Il n'y a personne qui ne soit étonné du bas prix des épingles ; mais la surprise augmentera sans doute quand on saura combien de différentes opérations, la plûpart fort délicates, sont indispensablement nécessaires pour faire une bonne épingle. Nous allons parcourir en peu de mots ces opérations pour faire naître l'envie d'en connoître les détails ; cette énumération nous fournira autant d'articles qui feront la division de ce travail » (p. 1) Tailoring: "cloth must be cheaper made, when one cards, another spins, another weaves, another draws, another dresses, another presses and packs; than when all the operations above-mentionned were clumsily performed by the same hand" (Petty, 1690 , in Hull, 1899 , T 2 p. 473),
Watchmaking: "if a man shall make the wheels, another the spring, another shall engrave the dialplate, and another make the cases, then the watch will be better and cheaper, than if the whole work be put upon by any one man" (Petty, 1893 , in Hull, 1899 After all, his family name does signify "metal worker".
4.2.) Interpretation and use of the Journal des sçavans
The multiple references hypothesis starts with these preliminary activities. Adam Why did Smith measure production rates based on weight when production time depended on the number of pins and not on their weight? One possible hypothesis is that he may have done so to hide his use of the French texts. This is difficult to verify. In any case he gave a production rate equivalent to that of the French texts, 4800 pins per day and per person.
4.6.) Summary of Adam Smith's references
Adam Smith had access to four French texts, the Journal des sçavans, the Encyclopédie, Duhamel, and Macquer. These texts are coherent with the evolution of the different versions of his writings. We can match his ideas with those developed in these texts. Tables 5 and 6 "One man straightens the wire, another cut it, a third points it, a fourth grinds it at the top for receiving the head, there or four people are employed about making the head, to put it on is the business of a particular person, to gild the pins is the occupation of another, it is even a trade by itself to put them in the paper." « 3° On dresse le fil, 4° on coupe la dressée, 5° on empointe, 6° on repasse, 8°, 9°, 10°, 11° on frappe les têtes, 13° on blanchit les épingles, 18° on boute les épingles. » Encyclopédie, Delaire, 1755 "When this small operation is in this manner divided among about eighteen persons, these eighteen will perhaps among them make upwards of thirty six thousand pin a day." « une épingle éprouve dix-huit opérations» « il le faut bien pour piquer 36 000 épingles par jour » Encyclopédie, Delaire, 1755 "To take an example, therefore, from a very trifling manufacture; but one in which the division of labour has been very often taken notice of, the trade of the pin-maker;"
Multiple references exist "One man draws out the wire" « la première opération consiste à passer le fil de laiton à la filière » Journal des sçavans, 1761 "another straights it, a third cuts it, a fourth points it, a fifth grinds it at the top for receiving the head; to make the head requires two or three distinct operations; to put it on, is a peculiar business, to whiten the pins is another; it is even a trade by itself to put them into the paper;" « 3° On dresse le fil, 4° on coupe la dressée, 5° on empointe, 6° on repasse, 8°, 9°, 10°, 11° on frappe les têtes, 13° on blanchit les épingles, 18° on boute les épingles. » Encyclopédie, Delaire, 1755 "and the important business of making a pin is, in this manner, divided into eighteen distinct operations" « une épingle éprouve dix-huit opérations» Encyclopédie, Delaire, 1755 "I have seen a small manufactory of this kind where ten men only were employed, and where some of them consequently performed two or three distinct operations." « Ils le passent à la filière […] 14 steps in the production process. This figure was never cited by Smith. Other details are also omitted. Why? There are two possible answers. Firstly, these details are not required to illustrate the phenomenon under study. Secondly, the complicated vocabulary used made these details difficult to understand.
Adam Smith sought to demonstrate that the division of labour improved production rates. He used the French texts only to describe the extent of the division of labour, expressed as the number of steps (17 or 18 depending on the reference), and the daily production rate per person (2000 or 4800 depending on the reference). He narrowed his reading of these texts as only these details counted.
Another reason that may have led him to narrow his reading was the deliberately esoteric technical vocabulary employed. Diderot chose this writing style and Duhamel copied him. The Journal des sçavans and Macquer, on the other hand were more readable. It's quite possible that Smith only read parts of these texts and skimmed over the more complicated sections. This assertion however cannot be proven.
5) The implications of the multiple references hypothesis
The comparison of the French and the English texts tend to confirm our hypothesis.
It is highly likely that Adam Smith used the Journal des sçavans, the Encyclopédie, Duhamel and Macquer to write up his pin making example to illustrate the division of labour.
This hypothesis is consistent with the way Adam Smith worked: wide general knowledge, interest in variety of disciplines, open to opportunities provided by current affairs, in-depth use of documentation, talent for interpreting and reworking available information. He worked hard on the pin making example. It was no doubt of great importance to him. He used at the beginning of his book and in such a way that it could not be ignored.
One could criticise him, as we would an author today, for not citing his sources. Yet he behaved like many intellectuals of his time, often forgetting to cite his references.
